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. INTRODUCTION
Advances in modern medicine have led to an increasing demand for skilfully performed

laboratory tests. These tests are frequently the factor on which the final diagnosis of a

patient's condition depends. The complexities and importance of such tests require trained .

technical staff working at various levels of knowledge and skill to perform both elementary

—and_complicated analyses, which often make the difference to the patient between life and
inino of o o socform - these ana es can no longer be le o chance but

T&CTTS Tt &

must be organized, systematic, and precise.

Since 1966 both the need and methods used for thg.training of health laboratofy personnel
have been disgussed in various WHO technical reports. Whatever method of training is adopted,
be it full-time training in a technical college, laboratory-based training, or a combination
of these two methods in the form of a day release or "sandwich" system, the larger medical
laboratories involved with teaching will themselves be required to appoint teaching personnel -
individuals wid have qualified as medical laboratory technicians and who at the same time have
an inclination to impart their knowledge and skills to others.

Wisdom demands that more thoughtful and careful attention be given to the developing role
of the medical laboratory tutor. It will be a job that requires special skills and substantial
effort, and that, one may hope, will receive suitable recognition.

The acquisition of the skills needed to be a goo? medical laboratory tutor will rarely
come naturally. It is frequently suggested that "good teachers are born, not made", the
implication being that time and effort devoted to the training of teachers are unnecessary.
While it is true that some teachers are born to greatness, the way in which they are bred
is still somethipg of a puzzle. In any event, mzZ: of us do not aspire to greatness, but
seek simply to improve what talent we have that in turn we may impart the knowledge and skills
we have learnt to others in the hope that they mdy become more proficient in the practice of
medical technology. R «
The training of medical laboratory tutors can best be achieved by a combination of a
suitable pedagogic course and periods of supervised teaching practice. This book is not
offered as a substitute for any such training schemes, nor is it offered as an alternative to
the many excellent books available on the subject of education and training. "It sets out to
be no more than a simple instructional manual that will act as a guide to medical laboratory
personnel who, in the absence of suitable courses, seek to improve their teaching and instruc-
tional skilkls. It is hoped that as a result they will be able to produce more gffective _
training and education programmes with the resodrces they have available and that they will
thus be stimulated to think of their teaching £ hctiopprior to attendance at the courses
yet to be provided. .
“»r
Very few medical laboratory tutors possess naturally all the skills necessary for
effective teaching or have at their disposal 1 the resources available to modern- ¢ethnological
practice; indeed, in many cases, serious deficiencies exist. It is, therefore, all the
more important to learn tq,use effectively wh,t abilities and resources are available and
thereby contribute to the development of more efficient and reliable technological practice
in the health laboratories.', / ’
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1. THEORY AND PRACTICE OF INSTRUCTION ) : -

N

GENERAL CONSIDERATIONS N ’

\
N

Words and actions

The job of the tutor is to supply the riéht amount of the right kind of information to
the student at the right time. Words and symbols are the chief médns of presenting information
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with words as "verbal pretraining". For short periods of time the mind can take in ideas at

In a way that is readily understood by those who have to act upon it. In most periods of /
practical instruction the. teacher _will use words: .. - -
(1) .to tell the students what to do and what to expect;
(2) to guide their movements or explain where they are liable to g0 wrong;
~ +
(3) to give hints on how to cope with difficult techniques;
€4) to encourage students to practise; ‘
(5) to let them know whether they have improved or how they stand in comparison
with other students.

Verbal and task learning

Instruction is largely a verbal medium. Words are its counters, The spoken word provides
clues to aid understanding and performance, It is ﬁmportant to restrict the number of ideas
presented at any one time. The tutor may require the student to undertake preliminary practice :

an extremely high rate. Overloading probably depends on two factors: (a) the inability of

the mind to retain and interrelate more than a certain number of ideas and (b) the more rapid
development of listening fatigue when ideas are presented at a speed that demands a high degree
of "attention. Similarly, care should be taken tb avoid long sequences of mdtor learning, which
can impair the learning of tasks. The choice of twords is another problem, In dealing with
difficult words it is better to follow the dictum "when in doubt, avoid if you can and, if you
can't avoid, explain', Students can often learn a list of simple instructions and proceed to
translate them into action. This is an effective way of learning step-by-step skills. £

L3
~ 4
s -

Learnfng rules and procedures ’ . (

The giving of detailed oral and written instructions may sometimes be less advisable than H
the use of algorithms, or step-by-step instructions' presented in a family tree format. This
"logical tree" method guides the student by a series of simple questions, each of*which can
be apnswered by 'yes" or "no". This method has advantages in communicating procedural and
diaghostic skills, . 2 - . o4

¥
H

The basic desire to learn .

¢

This varies widely from person to person and especially with the influence of agé and
responsibilities. For example, an adolescent may join the medical 1aborat§ry service as a
trainee not necessarily because of a desire to learn but rather because of parental influence
or following advice given at school, whereas an adult may seek security or achievement of

some precise aim in connexion with his home or family background, In gome cases the desire

to be competitive, to attain some set standard, or to ggiﬁ advancement may be the prime .

N

motivation, . '

-

. » ‘e

At times the desire to learn is a Short-term oge énd,it exists only to overcome immediate
problems, It can be said that the tutor who tries to. find out the student's reasons for
learning is taking the first logical step towards helping-him to do so.

How people learn - . . s ,
s .. ‘

.. . v .t N : ’ 54
The complete mastery of a skill or sgbjec; usually depends on three fundamentals:

.
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n (1) the initial physical and mental effort needed to acquire knowledge;
(2) the long-term retention of that knowledge;
(3) the ability to put the knowledge to practical use at a later date.

Learning a subject is a process of registering and retaining knowledge. Each depends
on the desire to learn, on the methods used to transmit the knowledge, and on the employment

| of many channels (i.e., the various senses) to make learning more efficient and to build a

store of essential information. i

A single-channel approach, merely telling or showing a student, maﬂ'have very limited
results., Many students have difficulty in grasping abstract ideas, and merely to talk about
the idea will create difficulties. To illustrate by diagrams will illuminate the problem.

An efficient tutor uses as many of the senses and abilities of the student as possible to
achieve a multichannel transmission. If a particular test that is being described gives off
hydrogen sulfide, or involves a change of colour, the student should be encouraged to note the
smell or observe carefully the colour temporarily produced.

The use of the senses, reasoning and emulating contribute to the process of learning and

Incentives to learning

A basic desire to learn does notfalways maintain its impetus, especially over a prolonged
training period. A good tutor will plways,be prepared to use some form of incentive, such as:

(1) Regular encouragement and ptaise for effort when justified. The encouragement may be
no more than a brief comment or it may be a written commendation on a piece of homework or prac-
tical exercise.

A S

(2) Fostering pride in mastery and providing an attainable goal. The tutor should
imbue the student with a real enthusiasm andipriaé in techniques well done._ If he has
produced a well stained histological preparation, it should be shown to, the other students
as an example to be followed. //Pa )

(3) Allocating certain respoq;%ble duties and referring to past achievements during
inevitable periods of- despondency. (

What the tutor can do to facilitate the leafning process

-

&

(1) Prepare the student to receive new knowledge. Revise previous knowledge, focus
attention, arouse interest.

(2) Use the most suitable sensory approach. About three-quarters of knowledge is
acquired through the visual sense, the remainder through the senses of hearing, touch, smell,
- and taste. About two-thirds of skill is acquired through the tactile (and kinaesthetic?)
sense, the\rema%pdet thropugh the senses of sight, hearing,-smell and taste.

(3) Arrange the physical conditions for learning to take place -~ suitable seating,
adequate lighting and ventilaiion, absence of distraction.

(4) Make the subjéct meaningful. Explain technical terms and symbols.

(5) Give the material a pattern and logical sequence. Organize student's notes and
| _summaries. -~ ' ‘ ) :

- Al - ‘ /
(6) Give a purpose for learning. Stress the.usefulnes/ of the knowledge to the student.

Let him know precisely what is expected of him. .

L "Muscle senge" ~ the sense that conveys information/to us about the movements of our
limbs and fheir attendant muscles. It gives us the chayacteristic "feel" of the movements
we make, ) ! t '

ERIC ., » 7
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when appropriately combined will accelerate learning and lead to an easier retention of knowledge.
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(7) Use questions to check sensory perception and to discover whether the student has
observéd or experienced what the tutor intended, Regular casual questioning of students might
also syggest alternative methods of presenting the material, ' If it becomes obvious as the
result of gqoestioning that a student has not grasped a particular concept, try explaining
it from another aspect, For example, if the blood coagulation process has not been grasped
after an explanation starting with the rupture of the platelets, start instead by discussing

the clot and so work backwards., R

-~ ———{®) Use the'quéstions to check understanding. —Each q&estioning will dlso foster
confidence and reveal whether the student can interpret or apply what he has received.

(9) Use the blackboard or overhead projector to illustrate the instruction.

(10) Organize revision periods, preferably in the form of short periods at frequent .
« intervals. ,

(11) Use rote learning (i.e., learning by pure repetition, regardless of meaning and
without any attempt at organization) to give early achievement and confidence,

A

INSTRUCTING THE INDIVIDUAL TECHNICIAN

,

Individual instruction is given when students in a class are at different levels of
training or wlien the minufe detail of. the task can be seen only by one student at a time.

"Selecting units of ihstruction

This is governed by a consideration of the learner's capacity to learn and the complexity
of the operation to be mastered. Experience suggests that a maximum of 10 minutes' laboratory

A}

instruction is sufficient for a student to master at one time. This means that larger operations

should be divided into gdeveral units of instruction to avoid overloading the learner. Where
instruction i3, for the Sake of simplicity, so divided, it is frequently necessary for the
learner to master each unit before attempting the next, and then to perform the whole task

to the satisfaction of the tutor.

Even work that must be performed as a continuou§ process can be dealt with on a unit
basis if the tutor remembers that his objective is to take the learner progressively through
several stages in the process.

Preparing a unit of instruction /

N A gdoﬁ tutor presents his instruction in progressive stages and gives appropriate emphasis
to important points.” This skill can be acquired by planning and by asking such questions
as: '"What are the stages in this piece of instruction?" and "What points should be explained

Y at thig stage?" . . */
L * A form of note-taking helps in this method of planning instrucﬁion. . Each stage of the{
o plan, each point to be emphasized, should be critically examined in the light of such questions
! as: C
. J
(1) How might this best be presented to the learner? How can I useférly appeal
to as many senses as possible? 4 . s
\ (2) How might the difficult points be simplified? £
H 4
' (3) How might skill be developed? . '
’ i
e k; (4) 1Is the teaching sequence inflexible or might there be a good case féor dealing with
one stage of the instruction separately? . s
‘ d Finally, at the laboratory bench, a check should be made to see that the right equipment,
\ in ‘proper tondition, is available for instruction. . ooy

EKTC \___/ - 8 , . et ’

PAruntext provided oy enic [ ,
< '
! '

»



AL

Presenting a unit of instruction

A useful procedure appropriate to most laboratory training is for the tutor to:

(1) outline the subject and promote interest in its mastery;
- - I -
(2) place the learner in the right position; : . S

+ - e e

(3) proceed stage by stage; - IR S

(4) emphasize important points;

(5) perform whilst éxplaining (using slow motion where appropriate), directing the
student's attention to points that might otherwise be unnoticed.

Checking the learner's performance

Have him do the job under‘@our supervision. Correct errors as they occur. Verify
his complete mastery of the instruction., , Remember that this is the initial instruction.
Determine how to supervise the further development of his skill. Practice makes perfect -
if the practice is right. R

To carry out a skilled task three kinds of information are required:

(1) key points - objectives, Seqﬁence of steps, and standard to be athieved;
’ t "

(2) sensory information from the task itself (details of the task qﬁ;t have been

seen, heard or even smelled);
! L4 4
(3) assessment of results - confirmation that the standard has been achieved. .
] -

Speed and accuracy are generally the objects of practice, but the distinction between
learning to practise fast and learning to practise accurately depends on whether speed of
performance materially affects the nature of the task and what limit or tolerance of accuracy

'

is needed. N . -

Example of breakdown of instruction - * .

Task: To determine a patient's bleeding time by Duke's method.

Principle of method. The duration of bleeding from a standard cut is measured. The
bleeding depends upon the elasticity of the blood vessel wall and upon the quality and function
ability of platelets. - !

-~ Stages T Key. points -

1, Prepare all apparatus well in advance so . Why sterilize the ear? ?fﬁ 7
that it is immedigtely at hand (stop-watch, ; L ’
sterile needle, filter paper etc.). - What risks are there in not usidg a sqérile

* mneedle?. (infective hepatitis?)
2, Warm the lower part of the patient's ear, ' What effect does warming the patient's ear
" have? Will it affect the result or not? :
‘ - '

3. Sterilize the ear with sterile wool and Will the depth of the wound affect the
alcohol. , result? . ’ ;

4, Prick the ear fj y to a depth of 3 mm , How can you standardize thig? | :
and start stop-watch. Lo (Practice-and use of’spring lancet)

- ; « . )J

- - r
) ) i S
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.

5. Remove drop of blood at half-minute How long does the maximum rate of flow \
intervals by touching with filter paper. last? (30 sec - 2 min). How long does ~ —— s
it take for normal bleeding to stop? (usually
5 min). ‘ )
6. Clean up-wound with alcohol and sterile Would you take any special care if you were o

-— performing this test on a patient whom you

wool.

ERIC
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kriow already 1s suitering from a bléeding
s N e ‘ disorder? -

e e s gy

INSTRUCTING GROUPS OF TECHNICIANS

Optimum size of group . * - oA

The number of students that can be taught effectively will vary with the type of task.
Small complicated tasks will allow for only a very limited number. For g&amp&e, the dissection
of a mouse or guineapig should be performed with a small group; in a lafge group many will
not see and therefore will not be instructed and will become bored. T

s

Planning the instruction . ki
Step one: break down the task . . -, '?{
Step two: analyse each stage and key point, and forqgléée questions, Each question

should encourage reasoning and should aim at guiding the §tudent's th long the lines

of those of a technician. 7 .

Conducting the instruction

(1) Position the group (students should be placed as near by as -1s practicable so

as to see as well as possible) t
(2) Pose the questions : 4

\ -(3) Perform the task
: -.aff o . | “
(4) Arrange initial practicé&”(the. chosen student is stopped where appropriate by the -
tutor and his method confirmed or corrected as necessary by the remainder of the group;
logical gdeduction should be the aim.) . .

(S)HSummarize - L

(6) Supervise subsequent individual practice. . )

ey K *

Measuring the effects of practice . . : '

If we accept that students are dynamic systems we can set up 4 simple model for use
3 14
in measuring the effect of practice. This is thé “curve of effectiveness".

o
|
|
|
|
|
|
|
|
l
l
l
l
|
|
l
|
)

This type of curve is typical when the 100
material is relatively easy or uncomplicated or
when the trainee's previous:experience allows
him to organize the new material rapidly and
meaningfully. The "curve of effectiveness"
never, in fact, starts at zero! new trainees
bring to the job basic attitude/skill/knowledge
patterns acquired from childhood onwards and .
these are always "effective" to a greater or ) L1 ] ! 1
lesser extent. What level of effectiveness . 1st 2nd 3rd 4th 5th : ’
can reasonably be expected.at the end of Performances WHO 75347
instruction and guidance is a matter for judge~ ’
ment, negotiation and decision. Formal train}ng in the laboratory should concentrate on tasks

Effectiveness

10+
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- that are both frequent and difficult in the actual job; easier tasks can safely be left to
"exposure training" and on-the-job guidance. Teaching a student how to use a centrifuge
correctly may be left to the senior technician who is responsible e for supervising him in the
laboratory. There is little point in making a simple technique the obJect of a lengthy
instruction exercise. . . T I

v

-

_ T "7he Tecture metFod : - -

£ T

A lecture is the fastest but not necessarlly the best method of lmpartlng classroom
instruction. The minimum equipment required by the tutor includes.a fairly large blackboard
or overhead projector, provision for the display’of models and other visual alds, "and a
stand for his notes. . ‘-

‘s

The function of lecturing is to present to a group of students the subject in a helpful

way which will stimulate further Study. The lecture should have three main headings:

(1) Introduction. The aim of the lecture should be stated and should be followed by a
brief talk on the general ideas, with brief reference to background reading. The aim should
be to gocus attention and capture interest. v

. w

(2) Development. This is the main body of the lecture. It requires careful preparatlon.
It can be divided into headings and subheadings in helpful sequence, .-

o

(3) Conclusion. This consists of (i) brief rev1sion of main pajnts; (ii) blackboard
or OHP summary, if not developed during the lecture; (iii) questions ‘from students.’

P
-

The group discussion method

_ Tﬂe purposes of this teaching method are: o

'
'

(1) to assist students in assfmilating information received in more formal settings;

(2) to considér the solution of problems; ST

(3) to help students to recognize principles that may apply to many different situations;

(4) to train students to organize their thoughts;

(5) to pool students' experiences.

Secondary aims are to develop the student's ability to express an opinion in a reasonable
tone Of voice, and to listen to the views of others. )
1 The optimum size for a group discuséion appears to bé between.8 and 15 students. This
method offers plenty of scope for experiment with seating arrangément3. - Egsentially the
leader and each participant should be visible and audible to each other. The leader should

¢

/ be capable of preparing the topic for discussion, presenting it, ensuring that each member
of the group takes part and summing up the main p01nts raised. The methods of presentation
' are limited only by the ingenuity of the leader, but usually he 1nFroduces the topic with a
short talk, which can often make a greater impact if it is illustrated by some visual examples.
p .

Profitable group discussions must be planned in advance to‘f5110w a definite procedure.
A haphazard approach will pay small div1dends. The group leader is responsible for the
success or failure of a group discussion. * . 4

‘
7 .

(1) Pregaration

. ~ . /

(a) Define the objectives of the session.

_ (b) Analyse the topic. How many logical headings are there for examining this topic?
" How many can be dealt.with in the time allowed?

ERIC - S E
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(c) Plan the introduction, What likely level of knowledge and experiedce of the topic
will the group already have? :

B

= (d) Prepare the discussion outline, Write out obJectlves, brief notes of the 1ntroduct10n
headings and possible items for discussion, Plan and time this outline,
' . (2) Procedure - \\\ .
JPresent the subject by giving a brief introduction, stating the subJect @nd also the
problems arising, /It is well not to read-out the objective. - . — e

(b) Start the discussion, Read out the first heading, and ask for contributions, (Do =
not worry if there is no immediate response.) Allow up to 1 min for thoughts. Someone
will speak. Do not direct your questions to the brightest member or allow him always to
reply first, since this will inhibit the 1azy ones, . , :
(9) Direct the discussion. Keep to the point and watch out for digressions, Draw on .
members' views |and experience, Be impartial”and do not grgue with individuals, Encourage
the quiet studgnt by skilful use of questiong, As contributions are made, ask questions
to ensure that you and the group fully understand the contribution and how it relates to
the subject Ask for examples for further clarity as.necessary. Let the students do
the talking - §therwise, the session becomes a lecture,
t (d) Summarize the discussion, Discussions are made worth while™by a summary. If .
suitable, summarize before proceeding to a new heading. Make sure that the graup
understands and agrees§ with your summary, Do not over}look the minority opinions. :

o

(3) Effective use of questions .
Y

Herein lies the skill in leading discussions, In order to avoid questlons being answered

N

by a "yes" or "no", start the question with words like "who", "what", "where", "when" or "how";
they lead to-amplification, . . N - . 4
L ’ <L » r , "
Direct questions: ! : N .
o - . ¢ .
(a) can be, used to introduce quiet members; ' f’ . * - \
(b) can be used to break up cliques or stop background undercurrents of conversation;
- < . . “ .
“ . te ~ ¥
(c) can be directed to experts for an immediate answer. . -, -
n N ~ . . 4
Avoid questions that embarrass students, . \
e Indirect questions: . . .
- ' ‘:‘é ‘ ’ 0 . L ,
(a) will stimulate fuwsther discussion}’ ! <o /
. . .
(b) can be used to return awkward questio*%,
(c) w111 avoid personal involvement, - > -
"3 - s A
!
i (d) can be used-to get /group agreement, . )
k " 4 .-
L (4) Effective handling of"different types of students in the discussion situation -
(a) The too talkative student. He may be eager, a "show off", well informed or, naturally v
over-talkative, Do not be embarrassing or sarcastic, .Slow him down with some difficult
questions. Take his pofnt and offer it to the whole group for comment, In general,.:
let the group take care of -him as much as possible, .
. ) A
’ R / A
. [ ' "
. < [}
o 12\ -
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(b) The argumentative student, He may be an aggressive personality or normally good

natured but upset by personal problems, Keep your temper fiymly\under control and also
C that of the group,. Honestly try to find merit in one of his points then move to another

point. Let the group turn down his opvious misstatements., As a last resort, talk to

him privately and see if you can win his cooperation,

s
]

. (¢) The overhelpful student, who is really trying to help but in doing so is keeping
,,,,,, others out, Use this student for summarizing but cut across him tactfully by questioning

othexs. ’

(d) The digressor., . Re-focus his attention by restating his relevant points.
vl

(e) T&g inarticulate student, who lacks ability to clothe his thoughts in proper words so
that He cannot convey the idea, He needs help. Do not say "What you mean ig*this," but
rather "Let me repeat that,” (then put it in.Better language)., Twist his ideas as little
‘' as possibie but make sure they make sense.
© an
. (f) The definitely wrong student. Handle delicately. Say "I can see your point but can
we Teconcile that with ...". “

(g) The non-participant. He may be bored, indifferent, timid, insecure or feel superior.
Your action will depend on what is motivating him. -Arouse his interest by asking for his
opinion. If he is a sensitive student, gently compliment him the first time he speaks.

(h) The obstinate student, He ghy be prejudiced or has not seen the point. Offer nis
view to the group. Offer to discuss hig view later but to accept the group viewpoint
for—the—mements S

(i) The disturber. The student who appears to show no interest in the discussion and
holds.a conversation with, other Students. He may be discussing a related topic or some-
thing quite irrelevant. Do not’ embarrass the students concerned but call one of them

2 ;

by name and ask an easy guestion, or restate the last opinion expressed and invite

- .

comments, e i KN .
The group d%;cussion method offers the teacher many opportunities to discover Eh@

students understanding of the topic and his personality. To be effective, however, the

situation must be well prepared and the tutor *fleeds to learn how to handle individuals.

3

»i - -

THE LESSON PLAN

As previohsly indicated, a well ordered lesson will be produced if a clear and ordered
picture of the whole approach is designed beforehand. _ A detailed breakdown of the 1essog¥
should be produced and kept on file, as shown in the diagram overleaf. -

‘\
/
g -
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LESSON SHEET 7 DATE: . TIME: o
SUBJECT :AND LEVEL: ’ NAME OF CLASS: NUMBER OF
‘"___—TEXIBOOKS: \ BACKGROUND : . STUDENTS:
TIME BEGINNING STAGES AND MAIN POINTS AIDS .
" Notes should contain references to '
"
(1) revision of previous material relevant to lesson;
(2) specific aims of lesson. :
Al \
° MIDDLE
- ( .
Notés should show -
(1) division of work between teacher and student;
(The teacher may give a short exposition followed by -
some exercise performed by the student, -This shog%a
be noted.)
(2) material to be learned; i
— 1 (3) method of presentation (to include teaching aids .
as listed in right hand column); g’ﬂ
(4) questions to the class; .
' - N
(5) organization of individual work and
- practical work,
* 4
A END - L
Know exactly what your—last-5 minutes are going to cover.
[J
COMMENTS
3 ’
A
_FURTHER READING v . : ?
F

Bruner, J, S. Towards a Theory of Instruction, Belknap Press

.

Bligh, D. A. What's the Use of Lectures? UnivétsiCy Teaching Methods Unit, 55 Gordon Square,
‘ London . . . ’

Holding, D, H. Principles of Training. Pergamon Press, London .

£

k WHO Technical Report Series No.‘489, 1972, Implications of Individual and Small Group Learning
Systems—inm Medical Education '

.t . —

EHQJ!: - o r* :
N .
. .
. . 0 ~
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2, OBJECTIVES AND CURRICULUM

. < N

g ’ . \ -
Why training for medical laboratory tutors? .

The main concern of the tutor will be that of training, but a skilled laboratory
technician will usually lack teaching and training skill when first appointed to hid new
role, The additional requirement is ‘a skill separate and entirely differentefrom the
practical laboratory skills he has previously employed, bdt one that the average person
can learn satisfactorily. For a tutor to be effective, his instructional technique must

be of the highest standard.

‘

. .

" AIMS OF TRAINING ' o -

The tutor should at the outset consider making a general statement of what he aims to
teach his students, in terms of skills, knowledge, and attitudes to work. This general
statement of intent or aims would not be precise but would indicate the areas of activity
to be analysed t®ore a more precise and specific statement is written of what the students
should know,ﬂnd feel and be able to do at the end of the course of instruction. An
analysis of¥aims mlght be: .

ills

(1) Dexterity, The student should show skill and care in handling and manlpulatlng
materials and in making and using apparatus.

(2) Numeracy. He should be skilful in handling numerical results and in manipulatiyg
numbers and symbols, and be able to redognize and use the mathematical techniques most

suitable for the data.
.- ,
(3) Literacy. He should be able to communicate éffectively to others the nature of

his work, his results and his thlnklng, both verballyggi in writing.

B -

(4) Accuracy. He should be thorough and accuratq,ﬁn measurement, observation, and
recording, and attend to details.
£ 1i.
Knowledge

(1) The student should have a sound knowledge of the basic scientific terminology, facts,
generalizations, principles and theories.

(2) Comprehension. He should be able to select,'restruct;:;\;;a\ts;Zfor the individual
items of his knowledge for specific purposes. .

(3) Criticism and analysis. He should be able to recognize warranted, unwarranted and
contradictory conclusions and unscientific errors. He should be able to recognize when an
abnormal result of a test is due not ta the patient's condition but to an unstable laboratory

test reagent or other tnggi?al error. ,

(4) Creativeness. He should be able to apply his knowledge in new situations, so that
he can devise specific methods for coping with new problems as they arise,
) A

/
Attitudes

(1) Openmindedness. The student ‘should be ready to agcept suggestions from others,
and should not prejudge results.

(2) Realism. He should be down-to-earth in his work. He should not embark hastily
on a course of action before he has considered the consequences.

(3) Persistence. He should be capable 6f sustained éffort over long periods of time.
V.

+
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Aruitoxt provided by Eic:

e

va




ERIC

Aruitoxt provided by Eic:

- 12 -

LEARNING OBJECTIVES

«

The appropriateness and effectiveness of the teaching should be questioned'hontinually
by Ehe.ﬁutor and the students. Unless the precise and specific goals of teaching are set
out it is difficult to observe and measure by evaluation and/or examination whether the
student has learned what it was intended he should learn. Aims may be stated for lesson
plans, units Qf instruction, and demonstrations, but for the goals of learning to be measurable
these aims must be translated into ‘learning objectives which state in action terms what the
student will be able to do, under what conditions and at what level of competence at the end
of ingstruction and a period of practice. ’ A .

An example of a written objective might be:

Perform a haemoglobin estimation on 4 patient, using a photoelectric -
colorimeter.

1, Take a sample of capillary blood Erom a patient and make an appropriate dilution
for measurement in a colorimeter. -

2, Stabilize the colorimeter and obéerye the reading of a known standard.
. » ! v
3. Replace the standard with the test solution and observe the readings.

4, Calculate the concentration of haempglobin in the gsample from the patient
by the formula

. . %
Readfhg of test X Haemoglobin content of
Reading of standard. standard
5. The error must be within % 10%. . -

The statement of objectives im this form shodld ensure that neither the tutor nor the
student is left in any doubt dbout what is expected of him.

CURRICULUM STRUCTYRE

&>

The tutor will construct his teaching programme with regard to his trainees (e.g., their
home and educational background); the facilities d equipment available; costs; hospital
and laboratory polities; and the requirements ofigﬁzsﬁbuntry in which he is working.

The purpose of training in medical laboratory sciences 7is to provide a scientific back-
ground. Scientific principles should be taught - principles relating not only to hedlth
laboratory procedure but also to those basic sciences that are closely akin to the subject.
As automation develops in the medical laboratory it will be impossible to separate one from
the other. The content of the curriculum will emerge from an analysis of the assignments,
activities and procedures the student will be required to undertake in his working situation;
the knowledge he requires in order to understand what he is doing; the basic supporting
information, drawn from interdisciplinary subjects, that he will require - for example, a
knowledge of mathematical procedures in order to be able to answer certain physical chemical
problems; and the skills he must possess to perform his duties. .

It will be obvious,that a considerable section of the curriculum will consist of basic
science knowledge - knowledge which the student's limited appreciation will cause him to
discard as irrelevant. Therefore if the basic sciences taught are to have any meaning for
the medical laboratory student, it is essential that the working examples given should be
<hosen from his day-to-day experience. To understand how this may be accomplished, one may
consider examples of the knowlnge required in the following basic sciences:

»

/

'
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Mathematics : . ) N 3

In broad terms, the, scudenz will need to know the theories of statistics and probability,
In order to correlate these with his day-to-day experience, examples could be chosen from the
medical laboratory field. In statistics the examples might be the frequency of ABO blood .
groups and the establishment of normal ranges, In sampling, the examples might be dilution
‘factors in blood counting techniques (and the relating of the values back to whole blood), ané
the Poxsson distribution in red cell counting, N

[

He should also learn the use of mathematical methods in solving problems: e,g., logarithms,
graphs, and the use of slide rules and calculating machines, This knowledge will be of grgéter
importance to grade A and B téchnicians than to those in lower grades,

Physics ¢ v
(1) Dynamics and heat M

Motion in a circle as applied to, centrifuges; centrifugal force as generated by different
types of centrifuge with respect to the size of particles which are sedimented e.g., red blood
cells, mitochondria and ribosomes. - -

Energy and temperature applied to total energy expenditure of a living organism into heat
mechanical work.

Instruments for measuring heat -~ thermometers, thermecouples and their laboratory plica~
tions; effect of pressure and use in autoclaves.

. * .

(2) Waves and dynamics /
.The electromagnetic spectrum with reference to those portions which are of importance to
biological processes: e.g., X-rays, gamha rays etc.; transfer of light energy into chemical

energy, function of chlorophyll. ¢

Lens, ray action in optical instruments, 1nc1ud1ng microscope; magnifying power eyepiece
and slide micrometers; the electron midroscdpe; use of filters in colorimeters 6n resolution.

(3) Electricity and magnetism

This section of the syllabus may be itlustrated by referergce to the many instruments in
the laboratory. s : ’

-

(4) Nuclear physics - ¥ ‘ ) '
- " cd ?
As applied to autoradiography to locate specxfic cell contents, iife §f a red cell,
uptake of iodine by Ehyroxd , 5o
’ ’ T {
Chemistry L - . \' T .

It is important that medical laboratory techricians gain an understanding of the major
concepts of chemistry in a biological context. Relationships between chemistry, and medical
technology abound. T

Practilal work should include volumetric analysis, .titrations, measurement of pH, exercises
in Beer's law, qualitative reactions for common mono-, di- and polysaccharides, including
elementary chromatography using the many medical laboratory examples available.

Al

Biology

Medical laboratory technicians will find this subject most relevant of all. However,
greater emphasis should be givep to animal and human biology than to plant biology.

& e
? .
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Medical *laboratory subjects——

Whilst it is importamt for the teacher of the basic sciences to make the subject relevant
to the medical laboratory subjects of haematology, microbiology, histology and clinical
chemistry, it is of equal importance that the teachers of these applied subjects in turn draw
on the basic science teaching in the course of their instruction. Links between the basic
and the applied subjects must be actively forged. The teacher of histology will find that
his colleague teaching biology may already have dealt in some detail with normal histological

appearances, and he should use this as the starting point for his teaching of histopathology.
As previously mentioned, it is important to teach the applied subjects using the same
approach as that used by many teachers of the basic science subjects. These teachers have
adopted the "discovery approach'" - that is, the student is allawed to discover for himself as
much information as is possible, In this connexion it is a useflll exercise to proportion
teaching time so that one third is given to learning by group discussion and formal methods
of instruction and two thirds to practical exercises., To do this the teacher ascribes to
practical exercises all that can be discovered by the student for himself. (1f the optimum
pH for Romanowsky staining is pH 6.8, rather than simply inform the student of this, give him a
range of buffered distilled water samples and let him discover the optimum for himself.) Only
material that cannot be taught in practical exercises or by demonstration is finally ascribed
to the lecturing technique. The topic will be more easily remembered and understood if (i)
the student has discovered it for himself; (ii) the most appropriate method has been used for
imparting it. For instance, the most appropriate method for teaching a student how to operate
an autoclave is not to dictate the technique step by step, but to demonstrate it to him,

FURTHER READING*

-

N .

Mager, R, F. Preparing Objectives for Programmed Instrudtion. Fearpn, San Francisco

Bloom, B. S. Taxonomy of Educational Objectives I: Cognitive Domain. Longmans, New York
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3.  ANALYSIS AND PRESENTATION OF MATERIAL

Teaching is concerned with effective and efficient communication and learning. Part of .
the creative function of the tutor is toianalyse’the subject matter to be learnt and to organize
it in such a way that it will be most ea§ily learnt. He should make a.careful analysis of the
differemt ways in which progress is most,likely to be made by the student from startfng point
to final objectives,

SYLLABUSES AND SCHEMES OF WORK

Syllabuses

What is a syllabus? , A list of topics covering the requirements of a course. ° Frequently
. it is an examination syllabus offered asja guide to tutors, but the topics are not necessarily
in any teaching order. ’

Why have a syllabus? In order to plan work over the duration of the course and in order to
examine to a set standard.

Who draws up a syllabus? Committdes made up of (i) representatives of the medical
labotatory service; (ii) representativjs of the examining body concerned. Some colleges
have an internal syllabus and examinatigns which are externally assessed. . .

When drawing up a syllabus the objgctives of the course should be considered.. These
are conditioned by (i) the needs of thejmedical laboratory setvice; (ii) the needs of students;
(iii) the time available for study; and| (iv) the requirements of professional bodies, ’

Factors 'to be considered when aivising scheme of work. “
(1) Analysis of the syllabus:

- (a) Look at the syllabus as a whole; look at other subjects; consult cbllgagues if
integration is required. -

(b) Study examiners' reports on previous examinations. These give useful information
on questions that gave most difficulty; these sections must be well taught and more
time should be allocated to them. '

(e) Study past examination papers to ascertain which topics are considered most important,
.whether there is a choice of questions and how difficult the questions are.

X

(d) Consider whether the students have any knowledge of a topic from previous years.

Often topics are expansions of knowledge gained in the first year of a course. Perhaps

they may require less time to teach if they have béen partly covered before.

' /
(e) See whether there are any textbooks listed and, if so, which section of these you
need to refer to and whether they are available in the library.
.mL
1"

(2) Time available: calculate the té&gl time available for study - the number of periods -«
per week and the length:of periods. Deduct time for: (i) tests; (ii) revision; (iii)
industrial or other visits; and (iv) demonstrations or films. -

-

(3) Students: ?

. Take into consideration the type of student - his age, abilities, and previous knowledge,
and whether he has been taught by you before.

.’ .

ERIC
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‘Construction.of gcleme of work . S e v ,
.« . . . . * N s i N - - ’ ' . .
. (1) Rearrange topics so that they are in a logical teaching order. et L

.
.
- K
+

(2) Allocate time:to each tOplC, giving weight ‘to each tppic accordlng .
to its meor;ance . ) ! . . U
[ ¢ . o . R , s . .

(3) Break. Aown toplc& into teaching units; . s

»

E) -

-
«

(4) Consider the teaching methods to be uséd, 1.e. 1ecture, discussion, tatorial,
practical exercises, etc. ’ oL ,
# -

. -

(5) Consider what equipment is ‘réquired for laboratory work. s “Order in advance any
special materials required. . . . A

- - . e
. . v
’ €

-

<(6) Determlne the visual aids required fon each 1esson (blackboard, slide and strip
projector, cine projector, epidiascope, overhead project¢r), Order in advance for the
date required. Determine whether any charts, pre prepared notes or film strips will be needed.
(7) Note what kind of act1v1ty the class is going to indulge in - notes, sketches,
laboratory work, etc.

.

(8) List' the textbooks and references to be used or consulted for each .lesson. .

(9) lee real thought to hamework; make it purposeful and regular,

A 3cheme of wbrk will provxde a: plan for the whole course. It will be remarkable if it
matches the syllabus ip,every detail.  After the course has been tried, a modification or re-
writing of the :scheme of work, may lmprove the structuré of the courst so that ‘future groups may
benefit. A scheme of work is nopfé static plan; it should be subjected to frequent critical
examination in the light of the reacher‘s experience. Difficulties in ,covering -the syllabus
may be due to a_number of fag;ors (i) too large a syllabus; (ii) too little time available; .
(iii) the teacher's enthusiasm for certain topics; (iv) poor structure of the course and/or
poor teaching. ,,

/’, C . N : .
~ s ‘

PREPARING AND PRESENTING INSTRUCTIONAL SESSIONS : )

.

Thoroggh'preparatlon is the basis of good instruction, To make any piece of instruction
interesting and effective requires time and effort on the part +of the tutor. A tutor must
decide who is to do the york - himself or his trainee? For example, a badly prepared piece
of instruction may not take long to produce; but the student will need to work and think that'
much harder if he is to understand it properly,

Getting started is the biggest difficulty. The following plans should help:

(1) Get the facts. Having chosen the topic, gather all the facts and ideas relevant to
it, Textbooks will.be valuable as a preliminary means of collecting material. Collect
useful data from medical and professional journals and manufacturbgﬁ' publications, Draw on
your own experience. Make rough notes of useful items. ° Keep in mind your objectives, your
students and the time available. ‘ : ’ .

(2) Prune out unnecesgsary material. Look through the facts and ideas you have collected
and reject any unnecessary material. It is useful to divide your material into the following
three categories as previously mentioned: (i) the essential - vital information necessary to
achieve the objective of the session; (ii) the useful - information which is desirable but
which, if omitted, would not prevent you from reaching your objective; and (iii) what is nice
to know - relatively unimportant material which, if the time is available, wqyld be of interest.

' \
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. This _process helps you with tHe timing of your sessions; for example if time is restricted,
" material ‘“from the "nice to know" and "useful" categories can be left out, but néver the = |
essentia1" ..

. » .
» . - . ~
-

(3) Put the material in. teaching order.

—_— . =

(a) Divide the session into a. number of stages, arranging these stages in a reasonable
sequence. A stage should consist of a self-contained piece of instruction that the
student can absorb without difficulty. Confirm thac learning has taken place beforé

moving to the next stage. ot .

(b) Cortsider the iﬁtroduotion and the revision necessary to the session.

(c) Determine the main and secondary conclusions to be reached during the instruction.

o
(d) Plan the questions you intend to pose and the answers ‘sought from students. Questions
should be thought- provoking.aad—sheuld-aot simply result in "yes" and "no" answers Or, at
worst, mere guesswork. "

- ) v . .

(e) Plan the exercises and problems’ you propose to include:in the instruction,

L
.

(f) Plan the blackboard or overhead pro;ector work, including the entry of conclusions

reached by students. . ’
: o 2

(g) Use a wor sheet a vided into three cotumns—headed "Alds and remarks" "Stages and
notes", and '/Time" Q" . : . .

(h) Try not to work from full notes. With practice you will find it easier to work from
mpre condeysed notes and to concentrate on delivety. Make note of instructional aids

against thle appropriate stage. . [ .
(4) Pay attention to deliver . oo '

i . ¥ .
(a) Speak effectively. Speak slower than normally. Be audible to all students, Vary L

,tone, pace, pitch and volume to avoid monotony and to add emphasis. Maintain c1arity’to
‘the end of sentences. Create the impre5510n that each individual is receiving attentionm .
by glancing round the group and frequently "catching the eye" of individuals. ° -

(b) Be understood. Explain clearly. Ensure that technical terms are understood.
« Carefully chosen analggies can often assist understanding.

- (c) Be definites\\bA positive approach both in madner and words will be the more effective. ,
Negative instmuction.frequently confuses the students and wastes time. ..

,'(d) Create and 'maintaip intetest. Let your enthusiasm be evident. Examples of personal
evperience may help to stimdlate interest. Create the feeling that studenfts are learning

and liking it, ) : .
B (e) Illustrate tledrly, Well executed blackboard work, clear charts and good i1lustrative
. materials make for easner learning. p ’
PEEE (f) Avoids distracting mannerisms. : . . ‘

M " ‘ .
, . (g) Pose questions, - Allow time for the*question to be ahsorbed and considered by each
student before maming a student to reply. Encourage sound reasoning and avoid commenting

' upon the 1ess satisfactory replies. Pass these to other students for further consideration.

. ) <. . v "
t Ivmb Dmoﬁsmnous * oG oy | ‘ ’
’ (3 “
" Thé art of, aemonstrating is an important skill of the medical laboratory tutor. The aim
of demonstrating is to show the &edhniqoes invo@*ed in fundamental operations and to help
: \ S ) /
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" ' develop an appreciation of a skilled performance and pleasuré in the completion of an operation

! by skilled methods. Demonstrations are given when it is necessary for students to learn a
sequence of operations to achieve a particular end result.

¢

The group demonstration is based on the assumption that all the students in the class need
'to know the same thing at the same time and that they all have similar learning ability. The
tutor must be prepared to demonstrate to three types of groups: (i) the whole class, (ii) a
small group from the class, (iii) the individual student. ;

.

The following plan should help to ensure that démonstration is clearly given:

(1) Prepare

(a) Have everything ready - notes, apparatus, instruments, materials etc.

(b) Get the attention of the student,

. (c) Announce the exercise. -

(d) Explain its purpose and importance (raise interest),
«{(e) Make sure the student can see and hear. “ )

(2) Demonstrate
Demonstrate

. «

(a) As a first step it may hefp to give a silent demonstration at normal working speed.

(b) Mepeat the demonstration broken into parts, again possibly without too much comment.
(c) Give a demonstration with explanations, S

(3),Check

-

(a) Get "feed~back" - you do the exercise following the student's instructions,
. -

(b) Let the student try it out - make him give a commentary while he gives the
demonstration,

4

.- (4) Practise
(a) Demonstrate to target <ime and explain quality target.
~ " (b) Have trainee practise to target.
-~ ‘
*, . (c) Supervise practice,

GIVING, TAKING AND MAKING NOTES

, Students need notes'because:_ N
(1) they provide a permanent, progressive recofd; i
(2) they act as a source of help for tutor and students;

\

(3) they are useful for revision £or tests and examinations.

« Lo ‘ 22 ’ »~
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Tutors require notes: B

(1) to build up a store of subject information;

.

(2) to refer to for administration purposes;

(3) to form a basis for units of instruction. . -.

§ J
Notes may be given by the tutor either in full or as a summary. These notes may Qe
taken by the students in a number of ways:
«

(1) from dictation by the tutorj-

(2) by means of duplicated material distributed prior to lecture; .

@

(3) copied from the blackboafd, slides or overhead projector transparencies;

3 .

(4) made as the tutor delivers his ma%erigl;

\ (5) made from book references; .

(6) made in recollection as an‘assignment. ; T

Dictation too often produces badly set out notes, ‘since no memtal activity is
involved. . | ‘

— A}
. Notes given in handout form may be in detail, as a summary, or Ss a series of headings_
and key words to be filled out by the students. It is essential that any duplicated notes
should form the basis of some assignment to be undertaken by the student.

?

If students are to make their own notes, it is necessary for the tutor to develop in
them the grt of note making. He should:

(1) make a critical analysis and selection of his material; .

(2) break down’'his material into individual items;

. . -

(3) emphasize important points.

Whatever method of note giving and taking is used, two factors should be considered:
v : o] R

(1) -the ifistruction should include references and key points so that students can
recall, revise and recapitulate the topic; ‘

(2) the method(s) adopted should be suitable to the students' learning abilities
and not merely convenient for the tutor. . .

A tutor's function is noé simply €o pass on information but to help the student to
use it. Only through experience of giving instruction will the tutor become aware of the
problem of organization of teaching material and the adjustment of methods of presentation
to allow for different levels of ability. ) )

b ” |

.
~

A

FURTHER READING | ] . -

‘ - ‘ »

Russell, G. J. Teaching in Further Education. Pitman, London

Mills, H. R. Teaching and Training. Macmillan, London
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4. CHOICE OF MEDIA

-

The tutor at the present ti nds to rely heavily on oral and personal presentation

of his subject. However, it is on to complement oral instruction with abstract linear
representations, detailed shaded @rayings and realistié photographs., Not all students have
developed the ability to learn from dral instruction and indeed may not have experienced such
one~sided instruction %n—theirﬁprevi s schooling, The tutor will need to experiment with
‘the use of different media to produce maximum learning, It is readily acknowledgedhthat the
effects of audiovisual illustrations on learning depend on the characteristics of the students,

the characteristics of the content, and the ways in which the content is organized,

-

"There is an urgent need for innovation in teaching method, but this is not synonymous
with the us€ of extravagant and complicated equipment. Audiovisual media must not be considered
as an end in themselves, They are only teaching aids to facilitate learning, and it i
necessary to define their role within the whole field of educational planning. The ta:a of
the tléacher is to devise a learning situation which will enable his students to meet the
' objectives of the course, To this end he must select the most appropriate method of teaching.
Whether or not ‘he will use audiovisual media to assist him will depend on many factors. These
includeé the subject content, the student level and experience, local facilities and space
available and particularly the teacher's own preference and ability, The ¢ommunications
media, old and new, c¢an help him to illustrate and improve the impact of his teaching, Yet
it is one of the tragedies of the newer media that they have been often used simply to perpetuate
poor teaching methods, The proper use of these media demands understanding, skill and practice
exactly as in any other technology, Each method has its advantages and limitations and its
particular indication$ in certain areas of learning. If he is to use them properly, the
teacher must be aware of all these factors; he musk be able to decide whether or not an
° audiovisual aid will help student learning in.a particular situation, If the answer is no
then an aid should not be used. There is all too often a tendency to use audiovisual materials
T simply because they are available, This is the reverse of good teaching practice and is
partly responsiblée for the frequent abuse of audiovisual media today which brings them into -

undeserving disrepute:” . v

- -- ... Each item of audiovisyal equipment can do caextain tasks. The role of the tutor is to
select 'the appropriate equipment for those functions that it is best suited to perform,
according ‘to thie needs of the student. This implies a knowledge of what audiovisual equipment
can and cannot do in a given situation, The equipment available is described in the following

. paragraphs, .

-

Blackboard “

i

The most usual and most versatile of visual aids is the blackboard, Only one of the many
functions of the overhead projector is as a substitute for the blackboard. The blackboard
should be in,occasional, if not in constant, use during an oral lesson. If the lesson is one
of continuous exposition, each major point should be written down as it is established so that
at the end of the lesson the teacher will have before the class a brief but comprehensive
summary of his major points. The lesson in the egsential features of ifs anatomy will be
before the students' eyes, and if the students make notes of the lesson obviously such a
suﬁmary will be of the greatest assistance to them, The best way of constructing this black-
board summary is to write during the 1essoq.the points 'l, 2, 3, 4, as these points emerge.
Sometimes it is convenient to write up a summary before the lesson begins, so that the class
is informed beforehand of the aim of- the lesson. Students often listen more.intelligently if
they know in outline what they are going to hear, At other times the blackboard summary may
be constructed during the vital process of recapitulation, If recapitulation takes the form
of questioning, the blackboard summary that is before the eyes of the students forms its most
convenient basis. .

iy

1 Dowling, M. C., Unpublished document WHO/ET/72.1.
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In many lessons, however, particularly in those where the class, possibly after some
preliminary explanation, is working individually from books, the blackboard is best used
incidentally to explaln some process, or some general error, which requires explanation
to the class as a whole. Similarly, whenever terms have to be explalnéd or unusual words
come into use, they should be written down so that the visual memory of the students may
be exercised,

AN

There are certain elementary matters to be considered in the wse of the blackboard:

(1) Handwriting 'should be legible. N . 1{

(2) 1f the blackboard is a movable one it should be placed so as to be visible
by all the students. : . §\

(3) The matter written on the blackboard should be orderly and tidy; it should
be restricted to about 6 lines in any one unit. '

-

(4) What 4s written on it should be large enough to be seen by all students without
strain. In the normal size of room the student may be 10 m from the board. ‘

(5) Lettering should have a minimum capital letter height of 2 cm.

(6) Colour should be used to emphasize impgprtant points. The aggressive colours,
yellow and orange, are best, the more restful Plues, greens, browns and purples do not

"carry" so well, . ~

Models N

.

These have the advantage, over most .